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Description 

The present invention relates to flame retardant polymer compositions and in particular to flame 
retardant compositions comprising thermoplastic organic polymers. 

Commercially available flame retardant polyolefin compositions contain relatively large quantities, 
typically 10 to 50% by weight, of an organic halide and an antimony oxide synergist, e.g. antimony trioxide! 
Concern has been expressed about the evolution of acidic and toxic compounds when such compositions 
are present in a fire. 

It is also known to increase the flame retardancy of polymer compositions by incorporating into the 
compositions relatively large amounts, typically 50 to 60% or more by weight, of inorganic fillers which 
decompose endothermically liberating an inert gas at a temperature in the range 200 to 600 *C. 

Phosphorous based additive systems have also been used to improve the flame retardancy of polymer 
compositions. Such compositions are relatively expensive, may evolve toxic or acidic compounds in a fire 
and again require relatively high loadings to achieve adequate flame retardancy. They can also be difficult 
to handle and tend to absorb water. 

Flame retardant additive systems which use silicone fluids have also been proposed for use in 
polyolefin compositions. For example. US Patent 4.387,176 discloses flame retardant thermoplastic com- 
positions and masterbatch formulations effective for rendering thermoplastics flame retardant. A typical 
flame retardant composition could comprise 50 to 97 per cent by weight of thermoplastic, 1 to 40 per cent 
of a silicone base such as a linear silicone fluid or gum, 1 to 20 per cent of a metal organic compound such 
as magnesium stearate and 1 to 20 per cent of a silicone resin such as MQ resin which is soluble in the 
silicone base. 

US Patent 4 273 691 discloses flame retardant compositions comprising by weight (A) 70 to 98% of 
polyolefin, (B) 1 to 10% of silicone and (C) 1 to 20% of Group IIA metal Cg- 2 o carboxylic acid salt. 

Halogen-free flame resistant polyolefin compositions containing significant quantities of inorganic 
hydroxides are also known. For example. Japanese patent application JO 1060642 relates to compositions 
consisting of polyolefin as a major component, 30 to 100 parts by weight of one or more of aluminium 
hydroxide, calcium hydroxide and hydrotalcites, 10 to 40 parts by weight of one or more of magnesium 
oxide, magnesium carbonate and magnesium hydroxide and 1 to 10 parts of one or more red phosphorous, 
barium compounds, lead compounds and silicone oil. The total of these components not exceeding 125 
parts by weight. Japanese patent application JP-A-631 62739 describes a flame-retardant polyolefin com- 
position obtained by mixing a polyolefin resin with a hydrated inorganic compound such as magnesium 
hydroxide and a specific polydiorganosiloxane gum. The use of hydroxides, such as magnesium hydroxide, 
in flame retardant compositions to be used in electrical wire or cable is undesirable because they tend to 
adversely affect the electrical performance of such compositions. 

The present invention relates to a flame retardant polymer composition which is substantially free of 
both organo-halogen compounds and organometallic salts. The flame retardant polymer composition 
according to the present invention is particularly suitable for use in electrical wire and cable. 

Thus, according to the present invention a flame retardant polymer composition, which is substantially 
free of halogen compounds and of organometallic salts, comprises (A) an organic polymer at least 40 per 
cent by weight of which is a copolymer of ethylene with one or more comonomers selected from the group 
consisting of Ci to C* alkyl acrylates, Ci to Cs alkyl methacrylates, acrylic acid, methacrylic acid and vinyl 
acetate, (B) a silicone fluid or gum and (C) an inorganic filler which is a compound of a metal belonging to 
Group II A of the Periodic Table of the Elements but which is neither a hydroxide nor a substantially 
hydrated compound. 

References to the Periodic Table of Elements in this specification should be taken to be references to 
the Table as published on the inside cover of Perry et al "Chemical Engineers 1 Handbook" 5th edition 1973 
McGraw-Hill. 

The organic polymer comprises at least 40%, preferably at least 60%. by weight of a copolymer of 
ethylene with one or more comonomers selected from the group consisting of alkyl acrylates. the alkyl 
group having from 1 to 6 carbon atoms; alkyl methacrylates, the alkyl group having from 1 to 6 carbon 
atoms; acrylic acid; methacrylic acid and vinyl acetate. The term "copolymer" as used in this context 
includes graft copolymers in which one or more of the comonomers is grafted onto a polymer backbone 
such as, for example, acrylic acid-grafted polyethylene. In addition to ethylene and the defined 
comonomers. the copolymers can also contain additional monomers. For example, the copolymers can 
contain up to 10% by weight of an olefin such as propylene. Preferably, the organic polymer comprises 
ethylene/methyl acrylate copolymer, ethylene/ethyl acrylate copolymer, ethylene/butyl acrylate copolymer, 
or ethylene acrylic acid copolymer and more preferably the organic polymer consists essentially of one or 
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more of these copolymers* 

Examples of polymers which can be included in the organic polymers used to make the flame retardant 
compositions according to the present invention include polyolefins such as, for example, homopolymers 
and copolymers of ethylene, propylene and butene and polymers of butadiene or isoprene. Suitable 
5 homopolymers and copolymers of ethylene include low density polyethylene, linear low density polyethyl- 
ene, and very low density polyethylene. Other suitable polymers include polyesters, polyethers and 
polyurethanes. Elastomeric polymers may also be used such as, for example, ethylene-propylene rubber 
(EPR), ethylene-propylene-diene monomer rubbers (EPDM), thermoplastic elastomer rubbers (TPE) and 
nitrile butadiene rubber (NBR). Silane-crosslinkable polymers may also be used i.e. polymers prepared 
to using unsaturated silane monomers having hydrolysable groups capable of crosslinking by hydrolysis and 
condensation to form silanol groups in the presence of water and optionally a silanol condensation catalyst 
The silane-crosslinkable polymer can be for example a copolymer of ethylene and an unsaturated silane 
monomer such as vinyl trialkoxysilane produced by copolymerising the monomers in a polymerisation 
reactor or by grafting the silane monomer onto a polyethylene backbone. 
75 Silicone fluids and gums suitable for use in organic polymer compositions are known and include for 
example organopolysiloxane polymers comprising chemically combined siloxy units selected from the 
group consisting of R 3 SiOo. 5 , R2SiO, R'SiOt*. R'FbSiOo.s. RR 1 SiO, R^SiO, RSiO^ and SiCfe units and 
mixtures thereof in which each R represents independently a saturated or unsaturated monovalent 
hydrocarbon radical, and each R 1 represents a radical such as R or a radical selected from the group 
20 consisting of a hydrogen atom, hydroxyl, alkoxy, aryl, vinyl or ally! radicals. The organopolysiloxane has a 
viscosity of approximately 600 to 300 x 10* centipoise at 25 # C. An example of an organopolysiloxane 
which has been found to be suitable is a polydimethylsiloxane having a viscosity of approximately 20 x 10 6 
centipoise at 25 • C. The silicone fluid or gum can contain fumed silica fillers of the type commonly used to 
stiffen silicone rubbers e.g. up to 50% by weight. The amount of silicone fluid or gum included in the 
25 composition according to the present invention can be from 0.5 to 100, preferably from 2 to 45, parts by \ 
weight per hundred parts by weight of the organic polymer. 

The inorganic fillers suitable for use in the flame retardant compositions according to the present \ 
invention are inorganic compounds of a metal of Group II A of the Periodic Table of Elements which are not * 
hydroxides nor substantially hydrated compounds. The inorganic fillers are preferably compounds of 
30 magnesium and/or calcium. Examples of suitable inorganic fillers are calcium carbibate, magnesium 
carbonate, magnesium oxide and huntite 2 [Mg3 Ca (COa)«]. 

Inorganic fillers such as magnesium oxide and calcium carbonate are not generally considered to be 
good flame retardants. However, the flame retardant compositions according to the present invention not 
only have good flame retardant properties, they also have better electrical properties than compositions 
35 containing fillers such as magnesium hydroxide. The compositions according to the present invention are 
therefore particularly useful as bedding compounds or insulation and jacketing materials for wire and cable. 
Preferably, the inorganic filler used in the flame retardant composition according to the present invention 
comprises at least 50% by weight of calcium carbonate. More preferably, it is substantially all calcium 
carbonate. 

40 The amount of inorganic filler included in the compositions according to the present invention can be 
from 10 to 250, preferably 25 to 100 parts by weight per hundred parts by weight of the organic polymer. 

The inorganic filler will generally have an average particle size of less than 50 micron, preferably less 
than 5 micron and most preferably about 0.5 to 2.0 microns. 

Although the compositions according to the present invention are substantially free of organometallic 
45 salts, the inorganic filler may comprise a filler which has been surface treated with a carboxylic acid or salt 
to aid processing and provide better dispersion of the filler in the organic polymer. Such coatings 
conventionally comprise no more than 2% by weight of the filler. Preferably, the compositions according to 
the present invention contain less than 0.5% by weight of a carboxylic acid salt. 

In addition to the organic polymer, silicone fluid and inorganic filler, the compositions according to the 
so present invention can contain additional ingredients such as, for example, antioxidants and small amounts of 
other conventional polymer additives. 

The compositions according to the present invention may be crosslinkable. It is well known to crosslink 
thermoplastic polymer compositions using crosslinking agents such as organic peroxides and the composi- 
tions according to the present invention can contain a crosslinking agent in a conventional amount. Silane- 
55 crosslinkable polymers can contain a silanol condensation catalyst. 

Suitable amounts of the components of the flame retardant compositions according to the present 
invention have been given above. However, it will be apparent to the person skilled in the art that the 
proportions to be used should be selected to give the required balance of properties, in particular to 
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achieve a balance between the flame retardancy and the physical properties of the compositions. It has 
been found that a composition comprising about 2 to 8% by weight of a polydimethlysiloxane. about 15 to 
50% by weight of calcium carbonate and the balance being an ethylene/ethyl acrylate copolymer provides a 
good balance of properties. 

The flame retardant polymer compositions can be prepared by mixing together the organic polymer the 
silicone fluid and the inorganic filler using any suitable means such as conventional compounding or 
blending apparatus, e.g. a Banbury mixer, a 2-roll rubber mill or a twin screw extruder. Generally the 
composition will be prepared by blending them together at a temperature which is sufficiently high to soften 
and plasticise the organic polymer, typically a temperature in the range 120 to 300 -C. 

The flame retardant compositions according to the present invention can be used in many and diverse 
applications and products. The compositions can for example be moulded, extruded or otherwise formed 
into mouldings, sheets, webbing and fibres. As already mentioned, a particularly important use of the flame 
retardant compositions, according to the present invention is for the manufacture of wire and cables The 
compositions can be extruded about a wire or cable to form an insulating or jacketing layer or can be used 
as bedding compounds. When used as an insulation layer, the compositions are preferably crosslinked 

The invention is illustrated by the following examples. 

Examples 1 to 8 



Compositions according to the present invention were prepared by blending together an organic 
polymer, a silicone gum and an inorganic filler in the proportions indicated in Table 1. The silicone gum 
used was tr.methyl silyl chain-ended poly(dimethyl siloxane) gum. The organic polymer used was an 
etnylene-ethyl acrylate copolymer having a nominal melt index (190-C, 2.16kg) of 1.0g/10min and an ethyl 
acrylate content of about 20% sold by BP Chemicals under the trade designation Novex LE 1810 (Novex is 
25 a trade mark). The inorganic fillers used were as follows: 

CaCOa - 1 - an uncoated calcium carbonate having an average particle size of 0.7 micron, sold under \ 
the trade designation Setacarb OG (SETACARB is a trade mark) \ 
CaC0 3 - 2 - a stearate-coated calcium carbonate having an average particle size of 1.0 micron, sold 

under the trade designation Hydrocarb 95T (HYDROCARB is a trade mark) 
CaC0 3 - 3 - an uncoated calcium carbonate having an average particle size of 5 microns, sold under 

the trade designation Omya BL (OMYA is a trade mark) 
CaCOa -4 - a stearate - coated calcium carbonate having an average particle size of 5 microns sold 

under the trade designation Omya BLH. 
MgO - an uncoated magnesium oxide having an average particle size of 3.5 microns, sold by 

Steetly Refractories under the trade designation Anscor P (ANSCOR is a trade mark) 
MgCOa - an uncoated magnesium carbonate having an average particle size of 2 0 microns 

The compositions were prepared by blending the components at a temperature above the melt 
temperature of the organic polymer. The limiting oxygen index (LOI) of each composition was determined 
to the nearest 1% oxygen, according to standard test method ASTM D2863-77 using as the ignition source 
a modified Ronson Hi-Heat butane gas blowtorch (supplied by Stanton Redcrofl) set to give a 20mm flame 
and the flame was applied to the top surface of the test specimen for 20 seconds. (Ronson and Hi-Heat are 
trade marks). The l.miting oxygen index is the minimum concentration of oxygen in a mixture with nitrogen 
which allows self-sustained burning of the sample. The results are given in Table 1 
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TABLE 1 



Example 


! Composition (% by wt) 


Type of Filler 


LOI 


Polymer 


Silicone fluid 


Filler 


1 


72 


8 


20 


CaC0 3 -1 


30.0 


2 


72 


8 


20 


CaC0 3 -2 


33.0 


3 


72 


8 


20 


CaCOa-3 


27.5 


4 


72 


8 


20 


CaC0 3 -4 


30.5 


5 


54 


6 


40 


CaCOs-2 


34.5 


6 


72 


8 


20 


MgO 


28.0 


7 


54 ! 


6 


40 


MgO 


32.0 


8 


72 


8 


20 


MgCOa 


27.0 



Examples 9 to 13 and Comparative Example A 

Compositions according to the present invention were prepared by blending the same ethylene-ethyl 
acrylate copolymer as used in Examples 1 to 8 with a poly(dimethyl-siloxane) gum containing nominally 0.2 
mole % vinyl groups and a stearate coated calcium carbonate having an average particle size of 1 5 
microns, sold under the trade designation OMYA EXH1. The compositions were prepared and tested as 
described in Examples 1 to 8 and the proportions of the components and the LOI of each composition are 
given in Table 2. 

For comparison, the LOI of a blend of the same ethylene-ethyl acrylate and calcium carbonate with no 
silicone fluid was determined and is also included in Table 2. 



TABLE 2 



Example 


Composition (% by wt) 


LOI 


i Polymer 


Silicone fluid 


CaC0 3 


9 


54.5 


1.0 


44.5 


30 


10 


53.6 


2.5 


43.9 


34 


11 


52.2 


5.0 


42.8 


36 


12 


49.5 


10.0 


40.5 


36 


13 


66.6 


5.0 


28.4 


36 


A 


55 




45 


25 



Examples 14 to 24 

The same silicone fluid and the same calcium carbonate as used in Examples 9 to 13 were blended 
with other organic polymers. The compositions were prepared and tested as described in Examples 1 to 8 
and the proportions of the components and the LOI of each composition are give in Table 3. 

EMA-I - an ethylene/methyl acrylate copolymer having a nominal melt index (190*C, 2.16kg) of 
6.0g/10mins and a methyl acrylate content of 20% sold by Exxon under the trade desionation 
TC120. 

EMA-II - an ethylene/methyl acrylate copolymer having a nominal melt index (190'C, 2.16kg) of 
2g/10mins and a methyl acrylate content of 20% sold by Exxon under the trade designation 
TC110. 

EBA-I - an ethylene/butyl acrylate copolymer having a butyl acrylate content of 17% sold by Orkem 
under the trade designation Lotader 3400 (LOTADER is a trade mark) 

EAA-I - an ethylene/acrylic acid copolymer having a nominal melt index (190*C, 2.16kg) of 
L5g/10min and an acrylic acid content 9% sold by Dow under the trade designation Primacor 
1410 (PRIMACOR is a trade mark). 

EAA-II - an ethylene/acrylic acid copolymer having a nominal melt index (190*C. 2.16kg) of 
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5g/10min and an acrylic acid content of 9% sold by Dow under the trade designation 
Primacor 1430. 

- an ethylene/vinyl acetate copolymer having a melt index (190 -C, 2.16kg) of 5.0g/10mins 
and a vinyl acetate content of 28%, sold by Atochem under the trade designation Evatane 
28:03 (EVATANE is a trade mark). 

- an ethylene/vinyl acetate copolymer having a nominal melt index (190'C, 2.16kg) of 
2.0g/10mins and a vinyl acetate content of 18% sold by Atochem under the trade designation 
Lacqtene 1020 (LACQTENE is a trade mark). 

- an ethylene/vinyl acetate copolymer having a nominal melt index <190*C, 2.16kg) of 
3.0g/10mins and a vinyl acetate content of 40% sold by Bayer under the trade designation 
Levapren 400 (LEVAPREN is a trade mark). 

TABLE 3 



20 



Example 


Polymer Type 


Composition (% by wt) 


LOI 


Polymer 


Silicone Fluid 


CaC0 3 


14 


EMA-I 


65 


5 


30 


36 


15 


EMA-II 


65 


5 


30 


34 


16 


EBA-I 


65 


5 


30 


34 


17 


EAA-I 


65 


5 


30 


33 


18 


EAA-II 


65 


5 


30 


33 


19 


EVA-I 


65 


5 


30 


27 


20 


EVA-I 


60 


5 


35 


28 


21 


EVA-I 


55 


5 


40 


29 


22 


EVA-I 


50 


5 


45 


34 


23 


EVA-II 


50 


5 


45 


29 


24 


EVA-MI 


50 


5 


45 


30 



30 



EVA-I 

5 

EVA-II 
EVA-III 



Examples 25 and 26 

Two compositions were prepared by blending together the same ethylene/ethyl aery late copolymer, 
calcium carbonate and silicone fluid as used in Examples 9 to 13 with a peroxide crosslinking agent Dicup- 
T. The amount of the crosslinking agent was about 2.5% based on the total weight of the polymer, silicone 
and calcium carbonate. The proportions of the components are given in Table 4. The LOI of the flame 
retardant composition was measured before and after crosslinking the composition. The results are also 
given in Table 4. 

TABLE 4 



Example 


Cc 


)mposition (% by wt) 


LOI 


Polymer 


Silicone Fluid 


CaCOs 


Before Crosslinking 


After Crosslinking 


25 
26 


52 
67 


3 
3 


45 
30 


29 
29 


30 
29 



50 

Claims 

1. A flame retardant polymer composition, which is substantially free of halogen compounds and of 
organometallic salts, comprising: 
55 (A) an organic polymer, at least 40% by weight of which is a copolymer of ethylene with one or 

more comonomers selected from Ci to Ck alkyl acrylates, d to Ck alkyl methacryiates. acrylic acid 
methacrylic acid and vinyl acetate 
(B) a silicone fluid or gum and 
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(C) an inorganic filler comprising a compound of metal of Group II A of the Periodic Table of 
Elements, but which is neither a hydroxide nor a hydrated compound. 

2. A flame retardant composition as claimed in claim 1 in which the inorganic filler is selected from 
6 magnesium oxide, magnesium carbonate and calcium carbonate. 

3. A flame retardant composition as claimed in claim 1 or claim 2 in which the inorganic filler comprises at 
least 50% by weight calcium carbonate, the balance being another compound of a metal of Group II A 
of the Periodic Table of Elements which is neither a hydroxide nor a hydrated compound. 

70 

4. A flame retardant composition as claimed in claim 1 or 2 in which the inorganic filler is substantially all 
calcium carbonate. 

5. A flame retardant composition as claimed in claim 1,2,3, or 4, in which the organic polymer is a 
75 copolymer of ethylene with ethyl acrylate. 

6. A flame retardant composition as claimed in any one of claims 1 to 4 in which the organic polymer is 
ethyiene/methyl acrylate copolymer, ethylene/ethyl acrylate copolymer, ethylene/butyl acrylate 
copolymer or ethylene/acrylic acid copolymer. 

20 

7. A flame retardant composition as claimed in any one or claims 1 to 6, in which the amount of silicone 
fluid or gum is from 0.5 to 100 parts by weight per 100 parts by weight of the organic polymer and the 
amount of the inorganic filler is from 10 to 250 parts by weight per 100 parts by weight of the organic 
polymer. 

25 

8. A flame retardant composition as claimed in claim 7 in which the amount of silicone fluid or gum is 
from 2 to 45 parts by weight per 100 parts by weight of the organic polymer and the amount of the 
inorganic filler is from 25 to 100 parts by weight per 100 by weight of the organic polymer. 

30 9. A flame retardant composition as claimed in any one of claims 1 to 8 in which the silicone fluid or gum 
is a polydimethylsiloxane. 

10. A flame retardant composition as claimed in claim 9 comprising: 

(A) ethylene/ethyl acrylate copolymer 
35 (B) polydimethylsiloxane and 

(C) calcium carbonate. 

11. A flame retardant composition as claimed in claim 10 comprising 2 to 8 per cent by weight of 
polydimethylsiloxance, 15 to 50 per cent by weight of calcium carbonate and the balance being an 

40 ethylene/ethyl acrylate copolymer. 

12. Use of a composition as claimed in any one of claims 1 to 11 as a bedding compound or as an 
insulation or jacketing material for wire and cable. 

45 13. A wire or cable having a layer comprising a flame retardant composition as claimed in any one of 
claims 1 to 1 1 . 

PatentansprUche 

so 1. Flammfeste Polymerzusammensetzung, im wesentlichen frei von Halogenverbindungen und organome- 
tallischen Salzen, enthaltend 

(A) ein organisches Polymer, das zu mindestens 40 Gew.-% aus einem Copolymer aus Ethylen und 
einem Oder mehreren aus Ci- bis Cg -Alkylacrylaten, Ci- bis Cs-Alkylmethacrylaten, Acrylsaure, 
MethacrylsSure und Vinylacetat ausgewahlten Comonomeren besteht, 

55 (B) ein Silikonol Oder -gummi und 

(C) einen anorganischen Fullstoff. der aus einer Verbindung eines Metalls der Gruppe II A des 
Periodensystems der Elemente besteht, bei dem es sich jedoch weder urn ein Hydroxid, noch urn 
eine hydratisierte Verbindung handert 
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2. Flammfeste Zusammensetzung nach Anspruch 1, wobei der anorganische FOIIstoff aus Magnesium- 
oxid, Magnesiumcarbonat und Calciumcarbonat ausgewahlt wird. 

3. Flammfeste Zusammensetzung nach Anspruch 1 Oder 2, wobei der anorganische FOIIstoff zu minde- 
stens 50 Gew.-% aus Calciumcarbonat besteht und der Rest aus einer anderen Verbindung eines 
Metalles der Gruppe II A des Periodensystems der Elemente besteht, bei dem es sich weder urn ein 
Hydroxid, noch urn eine hydratisierte Verbindung handelt. 

4. Flammfeste Zusammensetzung nach Anspruch 1 oder 2, wobei der anorganische FOIIstoff im wesentli- 
chen vollstandig aus Calciumcarbonat besteht. 

5. Flammfeste Zusammensetzung nach Anspruch 1, 2, 3 Oder 4. wobei es sich bei dem organischen 
Polymer urn ein Copolymer aus Ethylen und Ethylacrylat handelt. 

6. Flammfeste Zusammensetzung nach einem der AnsprOche 1 bis 4, wobei es sich bei dem organischen 
Polymer urn Ethylen-Methylacrylat-Copolymer, Ethylen- Ethylacrylat-Copolymer. Ethylen-Butylacrylat- 
Copolymer oder Ethylen-Acrylsa'ure-Copolymer handelt. 

7. Flammfeste Zusammensetzung nach einem der AnsprOche 1 bis 6, wobei die Menge an Silikonol oder 
-gummi 0,5 bis 100 Gewichtsteile je 100 Gewichtsteile des organischen Polymers und die Menge an 
anorganischem FOIIstoff 10 bis 250 Gewichtsteile je 100 Gewichtsteile des organischen Polymers 
betragt. 

8. Flammfeste Zusammensetzung nach Anspruch 7, wobei die Menge an Silikonol oder -gummi 2 bis 45 
Gewichtsteile je 100 Gewichtsteile des organischen Polymers und die Menge an anorganischem 
FOIIstoff 25 bis 100 Gewichtsteile je 100 Gewichtsteile des organischen Polymers betragt. 

9. Flammfeste Zusammensetzung nach einem der AnsprOche 1 bis 8, wobei es sich bei dem Silikonol 
oder -gummi urn ein Polydimethylsiloxan handelt 

10. Flammfeste Zusammensetzung nach Anspruch 9, bestehend aus 

(A) Ethylen-Ethylacrylat-Copolymer. 

(B) Polydimethylsiloxan und 

(C) Calciumcarbonat. 

11. Flammfeste Zusammensetzung nach Anspruch 10, bestehend aus 2 bis 8 Gewichtsprozent Polydime- 
thylsiloxan und 15 bis 50 Gewichtsprozent Calciumcarbonat und wobei der Rest aus einem Ethylen- 
Ethylacrylat-Copolymer besteht. 

12. Verwendung einer Zusammensetzung nach einem der AnsprOche 1 bis 11 als Polstermasse oder als 
Isolierungs- oder Ummantelungsmaterial fOr Leitungen und Kabel. 

13. Leitung oder Kabel, welche(s) eine Schicht aus einer flammfesten Zusammensetzung nach einem der 
AnsprOche 1 bis 1 1 aufweist 

Revendicatlons 

1. Composition de polymere ignifug6e, qui est essentiellement d£pourvue de composes halogens et de 
sels organomStalliques, comprenant : 

(A) un polymere organique, dont au moins 40 % en poids sont constituSs d'un copolym§re 
d'6thylene avec un ou plusieurs comonomeres choisis parmi les acrylates d'alkyle en Ci a Ce , les 
m£thacrylates d'alkyle en Ci a C$, I'acide acrylique, I'acide me'thacrylique et I*ac6tate de vinyle, 

(B) un fluide ou une gomme silicone et 

(C) une charge mineVale comprenant un compose" de m£tal du groupe II A de la classification 
pe>iodique des Pigments, mais qui n'est ni un hydroxyde, ni un compose" hydrate\ 

2. Composition ignifugSe selon la revendication 1, dans laquelle la charge mineVale est choisie parmi 
I'oxyde de magnesium, le carbonate de magnesium et le carbonate de calcium. 
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3. Composition ignifugee selon la revendication 1 ou la revendication 2, dans laquelle la charge mine>ale 
comprend au moins 50 % en poids de carbonate de calcium, le complement etent un autre compost 
d'un mttal du groupe II A de la classification periodique des elements qui n'est ni un hydroxyde. ni un 
compost hydratt. 

4. Composition ignifugee selon la revendication 1 ou 2, dans laquelle la charge mintrale est essentielle- 
ment totalement constitute de carbonate de calcium. 

5. Composition ignifugee selon les revendications 1 , 2, 3 ou 4, dans laquelle le polymere organique est un 
copolymere d'tthylene et d'acrylate d'tthyle. 

6. Composition ignifugee selon I'une quelconque des revendications 1 a 4, dans laquelle le polymere 
organique est un copolymere d'tthylene/acrylate de mtthyle, un copolymere d'tthylene/acrylate 
d'tthyle, un copolymere d'ethylene/acrylate de butyle ou un copolymere d'tthylene/acide acrylique. 

7. Composition ignifugee selon I'une quelconque des revendications 1 a 6, dans laquelle la quantite du 
fluide ou de la gomme silicone est de 0,5 a 100 parties en poids pour 100 parties en poids du 
polymere organique et la quantite de la charge mine>ale est de 10 a 250 parties en poids pour 100 
parties en poids du polymere organique. 

8. Composition ignifugee selon la revendication 7, dans laquelle la quantite du fluide ou de la gomme 
silicone est de 2 a 45 parties en poids pour 100 parties en poids du polymere organique et la quantity 
de la charge mintrale est de 25 a 100 parties en poids pour 100 parties en poids du polymere 
organique. 

9. Composition ignifugee selon I'une quelconque des revendications 1 a 8, dans laquelle le fluide ou la 
gomme silicone est un polydimtthylsiloxane. 

10. Composition ignifugte selon la revendication 9, comprenant : 

(A) un copolymere d'tthylene/acrylate d'tthyle. - . 

(B) un polydimtthylsiloxane et 

(C) du carbonate de calcium. 



11. Composition ignifugee selon la revendication 10, comprenant 2 a 8 % en poids de polydimtthylsiloxa- 
ne, 15 a 50 % en poids de carbonate de calcium, le complement ttant constitut d'un copolymere 
d'Sthylene/acrylate d'Sthyle. 

12. Utilisation d'une composition selon I'une quelconque des revendications 1 a 11, comme compost pour 
literie ou comme mateViau d'isolement ou de gainage de fils mttalliques et de cables. 

13. Film metellique ou cable ayant une couche comprenant une composition ignifugee selon I'une 
quelconque des revendications 1 a 1 1 . 
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